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(54) SOLENOID 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a solenoid in 
which a large mechanical output (actuating force in an 
axial direction of a rod) is surely obtained, in spite 
of a small diameter. 

SOLUTION: A solenoid part 5 of an injector 1 for fuel 
injection is constituted, in an axial direction, by 
laminating three unit solenoid parts S provided with a 
stator 25 in which a coil 23 is wound, a rod 29 which is 
disposed in a through-hole 21 of the stator 25, while 
sliding is allowed and both ends thereof is protruded 
from the through-hole 21, and an armature 31 which is 
connected to a lower end of the rod 29 and attracted by 
a lower surface (a pole-face) 25a of the stator 25 with 
a magnetic flux of the coil 23, and moves the rod 29 
upwards. Further, both the pole-face 25a of the stator 
25 and a surface 31a on the side facing the pole-face 
25a at the armature 31 are conical in shape. As a 
result, a large mechanical output is obtained by 
suppressing the effect of an air gap error, without 
enlarging the stator 25 and the coil 23. 
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T'4 t£u -y F 2 9^?W. ftfcSfcEHSiufclMa 
V W4 KfiMJ-SOO -y F 2 9 fcJHRAOMcft* i?(C 

a*«Rit^-CB.oEPKfc:jej£§nSkft(^ 7-Vf-a 
73 I<7)&ii83lffl3 1 a*»R««-Cl.ofltt(C»lftS*l 

[0046] Z<F>tz>sb, l&m&MWX/y-i FSB 5 iz 

F 2 9 cOtfcfrft^tf** ) Z 1 1PX' 

[004 7] itfMItJjfcoirVtiWIft-Si:. £7, 04 
(A) fc^Jofc, ™fc9®»B2 5a- ££K>X 
T- ?2 5' W-WMt<nWmm3 1 a' 5;i07- 
?fa73 1 fclr«i^7tfi!**^«0-flS6<F5rywy-f F 

(OT, mmvvyA Ftv^a ) Tia, 

31' lztt?lX7—i?2 5' (DWmBWnijfttv 
>yF2 9<0^«rtri6lt* i -grri.^ I7^-/7A 

/G<oiffitf/90*Kj:4TOt«?i*oi*aiAF*». 

<7)StD-yF2 90f^tt^(7)KllAFh (=AF) fc^r 

7df-V-y7A/G0jBetffe'0#fc:ir>T, ^ft^K 

[0048] £ il(C^ LT . *H*^fficoy 1/ y 4 FgP 
5SflWt-^4#ttyuy>f HUft-STtt, H4 (B) 
^tJ:3t, 7-vf-a73 1t«1-i^r-^2 5<0 
«®PR5W^(Slta7F2 9c7)^f)^|6]i:^, Xf- 
* 2 5C9&HE2 5 aat^7-Vf-a73 1 OtftHBIffi 
31at, Xr-^2 5<OW*|6]^13£t-**-|6li:<D^ 
■«iKtf^Wi4£i:fc ! 5rft. *VX. X7^<y7 
A/GOIS JSIX <^>o# KJ: hx?—9 2 50SH©?|^| 
Ol^HSrAFt-r^i:. JMtyuy>f F^SCfeV^ 
T. X7* J *"yTA/G<?)l8ttffeO*(Cj:40yH2 
9i7)f^t!j^<5D{f^o|:AFs{i:. TAFXcos^=A 
F s <AF =AF h j ktch. 

[ o o 4 9 ] o , xmimmomv vj4 

STJis X7^A- -y 7 A/G«»3ilf ^>0* t il.D «y 
F 2 9(^!Wl«tf^O|AF TroSVUy-f F 
W^Wif t>o?AF htcWLT, (Jffc o s 0mzi& 

ezmmzteW 0° fcRjgLTJsO, ci^ciO, 
I7^f+ y 7 A/GOKttf feo* J: & a •■/ F 2 9 CO 
fl3Wj<9fcf4>0#AFs#, Wffl&VVJl FOJf^CO 
{f<c>0#AFhtcMLT. l«)l/3 (=li(?cos70 

yuy-f FSB^S$rHl^SD< 3«R«UTt. x7^f 
( = 3XAFs)ll ¥mBVU/<i Y\m<r)i%&<?>i% 

mAFhkim&umzi.T'ftiititihzttKh. 
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[0050] act. ^mmmmcovuy^ v&5xiz. 

•y H 2 9<7)f£iJ7J* s , ^WmVl'SJ F»*&£Jfc ■} t'h 
La»U *T-?2 5(7»ffl2 5a.Stf>'7' 
-7fa73 1<7)$i&3IE3 1 aCOlgffiftfS, ¥WBV 
l^y-f Fo^cfH*^^*^ immvu 
J A KiftS(^VvcayF2 9fc:4-*.6*l*3)tt. ¥ 
ffl»V U>M FOit^fciMSLT, _tEc o s tffgtei: 

[005 1] iot, 4*St»JB<0#ffly w>f 
S£. HlOto<3fflKl1-*itf, *<04#<0MH««ai 

A>i>. xr^-y7 , A/G<0lljfttf^>o*CJ:4IMi* 

[0052] iitr, wmwsvjA Ft, ±ie^s<9 

SiW^fcOWC. I7^77A/Gh. 0-yF2 
9 (7)#i)7J F fc <7)Hffi5-|t« LfctSS£0 5 fcqcf . 

ftSCOm&ZijilX^l. ±tz, 05t±. XT- 9 25 
<VMmW2 5a.%.V : T-~?TJ-T3 l<y)tt®3lffi3 1 a 

[00 5 3]l25a>4>#a»*J:5*c. xr^ffy/A/ 
G#5 0,um#>£> 6 0,um£ T'OfiSBTtf ^»OV^c*|-^ 

1= . *Htt»®o#fiy uy 4 Kgfcfr s jctstt * a -y f 

2 9<0#i67J««±%O#AFsti. ¥ffl»VW<f F£ 
fcttS o-yK2 9 OffflSTJOtf £>o£ A F h iZtt IX . 

tfSfcfctfSo^ F2 9<9#K)7JFs lti, ¥ffiJByU 
y>f F(c£f?6DyP 2 9«7)#Kl^Fh lK*fLT, ft 
2/3lZbt'£iX^h. 

[0054] ZCVKtb, i&kWmr)%.&VVJ4 FS 

[00 5 5] *l/C. *3at»JB*MV>'*x?*lfc:J: 
XT'Jy/5 3«0ft^7J^-l^#<^LT. J: OK 



[0056] -Sr. *§SJBBS1WM V^'x ? 9 1 "Wi, 
ZtX'Xf—?25£ffi&lX^Z. ZCOtzib. OTJffi 

2 5 ta6h.4««a*fi«'C* « >fVyx??l 

[00 5 7]^, JJEWBBffiTli. a 7 H29 # 
#fiyuy-f FgfrttSa, Sb, ScfcCSJiAUifc*) 

miki%<i-&Kfrx$>>o, %m.vv;A ksp^s 

a, Sb, ScOU-y F29fc LTt±. £T 

[0 0 58] ttc. ±.mmmmmii. 

a mftsinmLtzbox'hifzff. wn-tiM&.v 

IMmtmBX'lt. Xt— 9 2 5<WMM2 5 a § 
RttR-Cl-OlHItti: U 7-7fa73 l^»tR5lffi3 

fc^-fftK , Xf-^ 2 5tfO)Sffiffi2 5 a*R»KtJ. 
ofl^fc U, 7--7fa73 l<0««giB3 1 a$rR« 

[ 0 0 5 9 ] ±ieH«S«®{i. i&m<r>VVJA 

Y-k-iyv^fizmmLizhnxbiKtiK *%*n 

[HI] y v x ^ ^tf0^«cfSj«&^-rBr 

[02] Xr-^<OTffi0t'S)l>. 

[03] ^^-^*»«WS«tt^)»«t*tlMHH 

[04] yf^fytizm^tdzvus 

[05] mffif&oA yizm^tvtzVi'S 
A YU<rM¥k*Wm-h?J7X'bh. 

[06] mmmmzmwtmwmx'h h . 

[flr#<0UiBfl] 

3-mmsm 

7~j\*7'y>? 9-A>7^-i/y/ 1 1-=. 
- YMt 

S (Sa, Sb. Sc ) ■m&.VUyA FSB^ 2 1 
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mffl? 1 0-335 1 39 
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[05] 




